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1. Introduction

1.1. Overview

WINDOW 6 and THERM 6 Research Versions are software programs developed at Lawrence Berkeley
National Laboratory (LBNL) for use by manufacturers, engineers, educators, students, architects, and others
to determine the thermal and solar optical properties of glazing and window systems.

WINDOW 6 and THERM 6 are significant updatse to LBNL's WINDOW 5 and THERM 5 computer program
because of the added capability to model complex glazing systems, such as windows with shading systems,
in particular venetian blinds. Besides a specific model for venetian blinds and diffusing layers, WINDOW 6
also includes the generic ability to model any complex layer if the Transmittance and Reflectance are known
as a function of incoming and outgoing angles.

Incident _
(incoming) Outgoing
sun angle angles _
(Exterior) (‘room side”
or interior)

/1
AN
S

Figure 1-1. Example of the WINDOW 6 modeling capability for venetian blinds.

The algorithms used in these versions of the programs to determine the properties of windows with shading
layers are relatively new and should be considered as informative but not definitive.

As such, for windows with shading layers, the results are intended for research purposes only. Pending
further validation efforts, results for windows with shading layers should not be used for NFRC certified
calculations of design decisions in real buildings.

For further information go to the LBNL website: http://windows.Ibl.gov/software
All calculations for products without shading layers are identical to those from WINDOW 5.2.

WINDOW 6 Research Version includes all of the WINDOW 5 capabilities with the addition of shading
algorithms from 1SO15099 which are incorporated into the program, as well as an extension of those
algorithms with the matrix calculation method.

THERM 6 Research Version includes all of the THERM 5 capabilities with the addition of being able to import
and model WINDOW 6 glazing systems with shading devices. Those THERM 6 files with shading devices
can them be imported into the WINDOW 6 Frame Library and whole windows with shading devices can then
be modeled in WINDOW 6.

WINDOW 6.1 / THERM 6.1 Research Version SEPTEMBER 2006 1-1



1.2. Complex Glazing Features for WINDOW 6 1. Introduction

1.2. Complex Glazing Features for WINDOW 6

1.2.1. Overview of Changes from WINDOW 5

The following list describes changes to the WINDOW 6 Research version, which allows the modeling of
complex glazing systems, such as venetian blinds, roller shades, and diffusing glass layers. Some of the more
complicated changes are described in detail after this brief list.

Program Settings:
A Preferences:
A A Matrix Calculation method option has been added for the complex glazing system calculations.

Shac}ing Layer Library:
A A Shading Layer Library has been added to define shading systems, such as venetian blinds and
diffusing layers, which can then be added as layers in the Glazing System Library.

Glass Library

A Itis now possible to define a diffusing layer in the Glass Library, for use in the definition of complex
glazing systems.

Glazing System Library
A Inthe “Layers” section of the Glazing System definition, it is now possible to specify either a glass
layer or a shading layer.

Frame Library

A The Frame Library can read THERM 6 files that have WINDOW 6 glazing systems with shading
devices.

Window Library
A Whole windows can be defined using glazing systems and THERM 6 files with shading devices.

Calculation Results

A WINDOW 6 displays normal incidence results in the Glazing System Library for glazing systems
with shadin gdevices.

A In addition, the program now produces detailed angular calculations for complex glazing systems,
which can be viewed with an Excel spreadsheet called “MatrixReader.xls”, which is included in the
installation of WINDOW 6.

1.3. Complex Glazing Features for THERM 6

1.3.2. Overview of Changes from THERM 6

THERM 6 can read databases made in WINDOW 6, and interpret the shading device layers.

1-2 SEPTEMBER 2006 WINDOW 6.1 / THERM 6.1 Research Version



2. Quick Start

This section explains how to construct and calculate a glazing system with a venetian blind in WINDOW,
import the glazing system with the blind into a THERM file, and then reimport the calculated THERM file
back into WINDOW.

2.1. Make a Venetian Blind

To make a complex glazing layer, in this case a venetian blind, go to the Shading Layer Library, either by:

A clicking on the Shading Layer Toolbar button —
OR

A going to the Library menu and selecting the Shading Layer choice.

R

Libraries
Window F2
Glazing System F5
Glass F3
i2as F4
Frame F7
Divider Fa

Environmental Conditions  F&
v Shading Layer
Shade Material

Figure 2-1. Select the Shading Layer choice from the Library menu.

The Shading Layer Library List View will be displayed, as shown below.

§i W6 - Shading Layer Library (C:\Program Files'LBNL} WINDOWG  w6.mdb} ;|g|5|
File Edit Libraries Record Tools Wiew Help
Ded s=RE[E: (> B2e0;i OHZ|%|T W
= = Shading Layer Library [C:%\Program Files\LBMLYWIKDOWE WwE. mdb) =
Detailed View |
Cale | D Mame Type M aterial Holedrea
Hew |
; T — - 5 n
2 Wenetian A45 Venetian Slat Metal A 0.050
Delete | | 3 Wenetian A30 Venetian Slat Metal A 0.050
— Eing)- | 4 ‘Wenetian BO ‘Venetian Slat Metal B 0.050
o =] | 5 enetianBss Venefian  SlatMetal B 0.050
— | B venstinBaD Venefian  SlatMetal B 0.050
| 7 Wenetian C0 Venetian Slat Metal C 0.050
advanced. | |5 o yanejancis Venetian  SlatMetslC 0.050
16recodsfound. || | @ VenetianCa0 Venefian  SlatMetalC 0.050
mpot | || 10 venefienCu Venefian  SlatMetalC 0.050
11 Wenetian D0 Venetian Slat Metal D 0.050
Expart | | 12 WenetianD45 ‘Wenetian Slat Metal D 0.050
Report | | 13 Wenetian D90 ‘Yenetian Slat Metal D 0.050
Print | | 14 BSDF Example Shade BSDF BSDF Material: My Special material 0.050
15 Diffuging Shade Diffusing Diffusing shade material 0.050
| 16 WINDAT Shade with Spectral Data | Venetian WINDAT Intemnal Light YWenetian Blind-Opticsb.tat 0,050
K | d
Far Help, press F1 [Mode: WFRC [ST [ UM [ 2

Figure 2-2. The Shading Layer Library Detail View.
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2.1. Make a Venetian Blind

2. Quick Start

To njake a new shading layer in the library, follow the steps below:
A Click the New button

A

The program will display the “Adding a Record” dialog box, and default the record ID to the next
sequential number. This number can be changed if desired.

28 W6 - Shading Layer Library {C:\Program Files,LENL WINDOWSG w6.mdb}) 1ol x|
File Edit Lbraries Record Tools Wiew Help
DSH s =RE[E: ««r v Bael: OHZ|%| 2R
: = Shading Layer Librany [C:%Program FilesLB ML IM D04 E B mdb) =
Dietailed Yiew |
(Cals | [] MHame Type I aterial Holefrea
1 w
_ow | :
2 Wenetian 445 Wepetian Slat Metal & 0.050
Delete | 3 Yenetian 490 Weretian Slat betal & 0.080
e 4 ‘Yenetian B0 ‘“Yeretian Slat ketal B 0.080
IID vl 5 ‘Yenetian B45 Weretian Slat Metal B 0.050
I— [ ‘Yenetian B30 Weretian Slat ketal B 0.080
7 Wenetian CO Weretian Slat ketal C 0.080
Advanced.. | Venetian C45 Vemstian  SlatMetslC 0.050
16 records found. E) \ ‘Wenetian CA0 Wenetian Slat etal C 0.050
mpot | Click on the New button | [Venetian  SlathetalC 0.050
and the “Adding a ~—{_| Venetian Slat Metal D 0.050
Ezport | 4 .
Record” dialog box will Venelid Adding a record...
Report | appear Wenetian
Print | BSDF
15 Diffusing Shade Diffusing
16 WINDAT Shade with Spectral Data | Yenetian

1]

10 far hew recaord: |'| 7 I

For Help,

The program will default the ID to the
next sequential number, or another

[ Owenwrite existing recards

Click OK to create

the record,

automatically called

. . . “Default”
. = number can be input if desired
File Edit /
DEH +RR|E[E: v Baen; O#[;|%| 28/
Detaled Viewl Shading Layer Library (C:%\Frogram FileghLBMLY W ND 0w EwE. mdb) / :I
Eale | D Mame Type / Material Haletrea|—
[ e | /
= 5 “enetian B45 Venetian Slat MetA B 0.050
il [ “enetian B30 Wenetian Slat 0.050
Delete | 7 Wenetian CO Wenetian 0.050
“Frd— a Yenetian C45 “enetian Slat Metal C 0.050
IID vI 9 “enetian A0 Slat Metal C 0.050
I— 10 “Wenetian C90 Slat Metal C 0.050
1 “enetian DO Slat Metal D 0.050
Advanced... | 12 | Venetian D45 Venefian  SlatMetalD 0.050
17 records found. 13 “enetian D30 Wenetian Slat Metal D 0.050
phm— | 14 BSDF Example Shade BSDF BSDF M aterial: My 5 pecial material 0.050
= 15 Diffuzing Shade Diiffuzing Diffuzing shade material 0.050
Bt | 16 WINDAT Shade wilg/Spectral Data | Venetian WNDAT Internal Light Venstian Biind-OpticsStet 0050
Beport | Drefault Venetian Slat Metal & 1—
Brint | | | » | j
Far Help, press FL Mode: MFRC ﬁ MM 5

F igure 2-3. Use New to create a new Shading Layer record.
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2.1. Make a Venetian Blind 2. Quick Start

A While still in List View, with the new record highlighted, either double click on the record or click on
the Detailed View button to show the detailed view of the record
A Inthe Shading Layer Library Detailed View, shown below, edit the appropriate fields (for more
details about the individual input values in this library, see the Detailed Description section of this
document).
A Change the Name from “Default” to something appropriate to what is being defined (in this
example “Venetian blind, horizontal, - 45 degree tilt).

i Shading Layer Library (C:'Program Files',LENL', WINDOWSE', w6.mdE -0l x|
Eile Edit Libraries Record Tools Wiew Help

DSH|s2@R|E|(E: « « » M[B - ¢ 0i OH?

Shading Layer Library

% 2 K2

Change the Name from

List |
o [17 Default if desired
Hew | — :
Marne: IVenetlan blind, horizontal, -45 deg it 4 1T
Copy w .
_I Type: I\-’enetian blind, horizartal j{— S_Et Type .tO Venetian
Delete | blind. horizontal”
I aterial: |3IJ‘I 01 Slat Metal & j I

Choose a material from

the Material Library.
Effective hole area fraction: I 0.os0 M atriz Calc |

Wenehian Blind |
Input the Slat
. . Slat waidth:
width, Spacing al g 220 " mm .
Tilt as desired. Spacing: |18.D mm =
spacing
- L Tilk: |-45 dearees e
Thickness is ——
—Br . . by s
calculated by the Blind thickness: |15.B il
program based on Curvature: ID.DDD i l‘«'f"
slat width and tilt g
# of segments: |5
Comment
I Frotected =l
Far Help, press F1 MEI_WI— i

Figure 2-4. Use New to create a new Shading Layer record.

A Setthe Type to “Venetian blind, horizontal” if it isn’t already (this will cause the Venetian Blind
tab to be displayed in the lower section of the library.

A set the Material to a value from the pull-down list. This pull-down list reflects the entries in the
Shading Material Library. The program comes with a few sample sets (see the Detailed
Description section in this document for a more detailed explanation of the Shading Material
Library). In the sample library supplied with the program, record # 30100 is a venetian blind
material with spectral data imported from the WIS program.

A Leave the Effective hole area fraction set at the default value of 0.050.

WINDOW.1 / THERM.1 Research Version SEPTEMBER 2006 2-3



2.1. Make a Venetian Blind 2. Quick Start

A Under the Venetian Blind tab, input the appropriate values for the blind being defined, for Slat
width, Spacing, Tilt, Curvature and # of segments. For simplicity, in this example, the
Curvature is set to 0 and therefore the # of segments field (the number of segments which will
define the curve) is irrelevant. The Blind Thickness field is calculated automatically based on the

Tilt value.

BN
N

F igure 2-5. Venetian blinds at a — 45 degree tilt.
A Click on the List View button and click on the Yes button to Save the changes to the record.

The new venetian blind shading layer is now defined.
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2.2. Make the Glazing System with the Venetian Blind 2. Quick Start

2.2. Make the Glazing System with the Venetian Blind
To add the venetian blind to a glazing system, go to the Glazing System Library, either by:

A clicking on the Glazing System Toolbar button il

OR
A going to the Library menu and selecting the Glazing System choice.

Libraties
Window F2

Glazing System F5
Glass F3

Gas F4
Frame F7
Divider F&

Environmental Conditions Fé&
v Shading Layer
Shade Material

Figure 2-6. Select the Glazing System choice from the Library menu.

In this example, the glazing system to be defined is a double clear IG with a venetian blind on the inside of
the glazing system.

To define this glazing system, do the following (starting from the Glazing System Library Detailed View):

A Click the New button to define a new glazing system, set the ID as appropriate, and begin editing the
system

A Change the Name field from “default” to something appropriate for the glazing system.

A Change the # Layers field to “3”

A Inthis example, the venetian blind will be on the inside of the glazing system, so click on the arrow to
the left of the “Glass 3” layer, and change the layer to a “Shade” layer

A For the now defined “Shade 3” layer, click on the double arrows to the right to view the records in
the Shading Layer Library.

A Highlight the venetian blind defined in the previous step, and either double click on the highlighted
line or click on the Select button -- that venetian blind will now be selected for “Shade Layer 3”.

A Define the glass layers as desired. If the glass layers and gap widths match the example below, this
glazing system will fit inside the sample frame in THERM.

il Glazing System Library {C:'Program Files'LBNL' WINDOWG'w6.mdb) - | a 5[

Fle Edt Libraries Record Tools Wiew Help

DSHd =B S E: ««r BN OF % 2N

~ Glazing System Librar -]
List
Calc [F3] D #: |16 Marne: IDoubIe Clear Interiar Venetian, -43 deg %
Hew # Layers: |3 i’ Tilk: Eli |G Height:| 1000 mm /
Lopy E"}'f,:m‘;’::' NFRC 100-2001 | 16 widkke] 1000 mm 7
Delete Comment | i £ g
"Cave Overall thickness: |54.154  mm Made: |#
Aeport | [JTmo ] Name [Mode] Thick [Fie] Tsel | Fisall | Rsolz | Tvis | Fvisl [ Avis2[ Tir | E1 | E2 | Cond | Dtop [mm)| Dbat (mm) | Diight fmmi| Dieft i) | Comme] —
j Glass 1 »¢ 9803 CLEARSLOF # 47 [J|079%e 0074 0074 0B85 0082 0082 0.000 0840 0840 1.000
Gap1 »» 1 Air 165 OO
C||Ck on the j Glass 2 ¢ 9803 CLEARSLOF # 47 [J|07e 0074 0074 0688 0082 0082 0.000 0840 0840 1.000
arrow tO Change Gap2 »» 1 Air . . . A 127 OO
j Shade 2 »r 17 Venetian blind, horizontz 188 [ 0.000 0.900 0500 160.000 0.0 oo oo oo
the Glass 3 layer 3l A | Al -
to a Shade layer. = T et =
Click on the double Gap 2 represents the Enter values for Dbot , Dtop, Dright and
arrow to select the distance of the inner Dleft (distance from the bottom, top,
shade from the edge of the blind from right and left, respectively, of venetian
Shading Layer Library the inner pane of glass blind to the edge of the glazing system)

Figure 2-7. Add three layers and define the venetian blind as “Shade Layer 3”.
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2.2. Make the Glazing System with the Venetian Blind 2. Quick Start

To calculate the results for the glazing system with the integral venetian blind, do the following:

A Go to File/Preferences, and check the settings for “Matrix calculation options” and “Venetian blind
calculation methods” as follows (these are the default settings in the program, so they should be
correctly set and not require changes):

A set Spectral data to “Condensed spectral data” to save calculation time

A Verify that Number of visible bands is set to “5” (the program default)

A Verify that Number of IR bands is set to “10” (the program default)

A If detailed angular results are to be viewed in the MatrixReader.xls spreadsheet, in the Generate full
spectrally-averaged matrix for section, check both the “Solar band” and the “Visible band”. This will
add a bit of calculation time, but it is not too extreme (several seconds, not minutes).

Set Angular basis to “W6 quarter-size” to save calculation time
Under Venetian blind calculation methods, set Solar/Visible range and FIR range to “Uniform
Diffuse”
E—— £
it Syztem
il
[ = 8l
[ Use Mominal Heights
Glazing system height; @ fim
Mominal window height: {1000.0  mm
[~ Use Mominal Glass Thickness
Dizplay precizion: |3—
Default Frame &bsorptance W
[~ Don't show CR wamning messages
¥ Create debug output
— Matrix calculation options
[~ Use matrix method for specular systems
Set Spectral data to [glazing swstems without shading devices)
“Condensed spectral data” ——® Spectal data | Condensed spechral data j
Set Number of visible bands to “5" ___ | Mumberofvisblebands:[5

For detailed angular results that can be |y ¥ Solar band

—>
Set Number of IR bands to “10” Number of IR bands: [10

Generate full spectrally-averaged matrix for:

viewed in the MatrixReader.xls = » ¥ Visible band Set Angular basis to
spreadsheet, under Generate full Anaular basis IW < ‘W6 quarter-size”

spectrally-averaged matrix for, check
both “Solar band” and “Visible band”

—enetian blind calculation methods

Solar/Visible range |—_,Di,ectiona| difuss ™ Set both SoIar/V|S|bI<3
range and FIR range
FIR range IDirectiDnaI diffuze "l to “Directional diffuse”
—WinCOG options
Thermal model Iﬁhl Set Thermal model to
ermal mode - “ N .
ey Scalar convection

Qk I Cancel Spply Help

Figure 2-8. Make sure the settings in File/Preferences are correct.
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2.2. Make the Glazing System with the Venetian Blind 2. Quick Start

A Inthe Glazing System Library Detailed View, click on the Calc button. A dialog box will be
displayed showing the calculation steps.

Progress

Solar Band
W avelength 0.7000 [E6417)

Cancel

Figure 2-9. A dialog box with the calculation steps will appear during the calcultion.

If the venetian blind material did not have spectral data, which is most likely the case, the program will
display the usual warning about not having spectral data for all the layers in the glazing system.

x

One of the lavers for Glazing System 16 does ;I
not have detailed spectral data or the spectral

data analapsiz was dizabled in Preferences.

This may rezult in incorrect results for optical
properties such az SHGC and TWIS. Custom

layers with detailed spectral data can be

created in Optics and imported into the Window
Librany

Figure 2-10. A dialog box with a message about the lack of spectral data for one of the layers in the glazing system,
in this case the shading layer.

The program will display the results of the glazing system with the shading device in the normal tabs at the
bottom of the glazing system. For glazing systems with shading layers, the optical properties are calculated at
normal incidence for the incoming angle, and hemispherically integrated for all the outgoing angles. The
thermal results are based on the ISO 15099 algorithms for shading systems.

= Glazing System Library {(C:\Program Files\LBNL'\, WINDOWS'\w6.mdb)
Eile Edit Libraries Record Tools View Help
DS %R ZE: 4 vBoeD; O#*7(% 2K

a

i Glazing System Librar

1o %]

List |
Calc [FS) | D u 18 Marme: [ Double Clear Interior Yenctiar, 45 deg

ﬂLa}Jels:|3 il Tilt: an IG Height] 1000 mm
Environmental
Condiions: | VF R 100-2001 = 16 ‘widkh| 1000 mm ; ,

Commenl:l
Oeverall thickness: |54154 mm Mode: |#
Repat | [T o] Name [Made] Thick [Fip| Tsel | Fisoll | Risol2 | Tvis | Rvisl | Rvis2| Ti | E1 | E2 | Cond | Diop (mm)| Dbat [mm) Diight ] Dieftmm) | Comme

-] Glass 1 b» 9803 CLEARSLOF # 47 [J|o79% 0074 0074 0888 0082 0082 0000 0840 0.840 1000

Gapl w1 Air 165 )01
- Glass2 ¥b 9803 | CLEARSLOF # 47 [|o79% 0074 0074 0888 0082 0082 0000 0840 0.840 1000

Gap2 v 1 Air 127 OO0
|-|  Shade3 w17 Venetian bind, horizontz 156 [ 0,000 0900 0.900 160,000 0.0 00 00 00
«| | »

Center of Glass Results |Temparature Dalal Dpl\caIDatal AngularDatal Color F‘lopemesl

Ufactor | sC SHGC | FRelHLGan |  Tvie |  Keff | GaplKell | Gap2Keff |
wimzk | | | wmz | wmk | wek | wimk | L
2400 0574 0439 =0 0245 01572 00855 01124

[

Mode: NFRC (ST [ (MM v

Far Help, press F1

Figure 2-11. The glazing system results

Now that results have been calculated for the glazing system, it can be imported into THERM to calculate the
frames, as discussed in the next section.
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2.3. Glazing System Results 2. Quick Start

2.3. Glazing System Results

2.3.1. Results at Normal Incidence

For a glazing system with a shading device, the optical properties presented forcomplex glazing systems are
calculated at normal incidence for the incoming angle (horizontal to the glazing system) and hemispherically
integrated on the outgoing side. This is what is displayed in the “Center of Glass Results” tab in the lower
section of the Glazing System Library for SC, SHGC, Tvis as well as the results in the Optical Data tab in that
same section. The thermal results (U-value) are calculated using the 1SO 15099 thermal models for shading
systems.

outside ] /_ f inside
? L _Results are hemispheri(_:ally_
EE— integrated for the outgoing light
A angles
Results are calculated / Na
for normal incidence / \
incoming light angle L L

Figure 2-12. The results in the Glazing System Library are calculated at normal incidence for incoming light and hemispherically
integrated for the outgoing light angles.

2.3.2. Results for Multiple Incident Angles

The results of the detailed angular calculation by the “matrix calculation engine” result in a very large
number of results, depending on the basis used in the calculation. The WINDOW “standard basis” (set in
File/Preferences) is 145 incoming angles of light and 145 outgoing angles of light through the whole glazing
system.

inside

e
\ 2 /' Resuls are calculated for 145
Z

outside

outgoing light angles

Results are calculated
for 145 different
incoming light angles

LI B I D /
\ -. P e - ./
21n°\° LR A
-
T T L
240° % " 300°

270°
Figure 2-13. The full set of results that WINDOW can calculate are for 145 incoming angles which result in values for 145 outgoing
angles. This complete set of results (21,015 values) can be read by the MatrixReader spreadsheet for viewing.
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2.3. Glazing System Results 2. Quick Start

WINDOW writes these results to a CSV (comma separated text) file that can be read by a spreadsheet.
Included in the WINDOW installation is an Excel spreadsheet, called W6MatrixReader.xls, that reads this
CSV file and displays the results in a few different ways. This spreadsheet is a way to prototype the possible
results display modes, and we are very interested in feedback about how users would be interested in seeing
these results.

The results file that the spreadsheet reads is given the name of the glazing system (there are several other
intermediate CSV files that are generated, but they do not contain the final results) and is written into the
WINDOW working directory. One of the sample glazing systems in the default database (that is included in
the WINDOW installation) is called “Venetian - 40 degrees”, and once a matrix calculation is completed on
that glazing system, the WINDOW working directory will contain a file called “Venetian - 40 degrees.csv”.
Open the W6MatrixReader.xls file and when it has opened, click on the Load Matrix button.

When you click the Load Matrix button, a standard Open File dialog box will appear. There are several CSV
files that WINDOW writes, but you need to select the one that has the same name as the glazing system just
calculated, in this case “Venetian — 40 degrees.csv”. results displayed.

[ Microsoft Excel - WoMatrixReader v6.0.3.x1s TR
\Eﬂ Eile Edit Wiew Insert Format  Tools Data  Wndow Help  Adobe FDF Typeaguestionforhelp  + _ @ X
=5 E B @ seaury. o W L | © snaglt 15| Window -gia B Arial 9 B I U|IEEE=E=EES % r % %B|E i By e A - |

i - — 1 =
SHROSGRIVEILDR-T 2=-3li@oe- -0
W23 - F (20=vertical, 180=horizontal facing up)
al 8 [c[o [ & [T F [ 6 [ W [ 1+ T o T ® [ ¢ [ wm [ w [ o [ P [ o [ rR [ s [1T] u [~ [ w [ x [ v [ —

| ol
2 Glazing System I0: |10 ) R
3 Mame: [Sample GlzSys -- Integral Yenetian A, 45 degress Load inlow Dsta| < Cl|ck on Load Matnx to |oad a new set of
a4 Commert:

. results into the spreadsheet.

- ropery

L7
c Hemispheric Solar Front Transmittance i i .

M Hemispheric Solar Front Transmittance vs Profile Angle Hourly Hemispheric Solar Front Transmittance

=N 1
10 03
11 50
12 3 for
13 2 g0

KEN £ F 7
o H £ 05 X

— 2

= 04
15 5 /
2 03

1] g 7 N

17 . Lt A\

18 0
13 Azimuth 80 75 60 45 20 6 0 15 30 45 & 75 80
2 Profile Angle
bl
22 Input Angle: Window Criertation|___150]  indow Tit] an] Lettiuce | a1
23 Azimuth ;I Directional Solar Front Transmittance [0=Morth, 90= East, 180=South, 270=west] Isu:uemc 180=harizontal Facing up]

24 Afttucls -

25 Hemispheric 0 i
26 Tiront 0.3608 -

== % 03 5E-05-5.9E-09

|27 5 [moack 01013 w  |DaED3sEN
28 @ |Rront 03448 EE=N| oz
29 Rback 04778 r = =TT W Sz m27E03

10 E|o20E-0324503

|8, oy L e ) “lm1eE03-20803
31 T [Thack 01150 i fi 1260316603
£ 2 |Rtront 03821 L E! o0 |mreEoizEe

133 | Rback 01150 - o [masEsTes0y
Tl m 0.0E.00-2.9E-04
35
36 A
37 Azimuth
38
38

|20
£l

|42

|43
44

|45

|46

|47 | -
H 4 ¢ M[\Main { Basis { Basis Definitions , Graphdata £ Data £ Datatap £ DirectionalHemispheric £ Profile { Althem # Annual Data £ 5|4 | LlJJ
Ready UM L

Figure 2-14. Open W6MatrixReader.xls and click the Load Matrix button to load results.
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2.3. Glazing System Results 2. Quick Start

open 2|

Lookin: |5 WINDOWE T @ -3 @ X T G - Tooks~
il_:_)n-:umentatin H I%Sanﬁple GlzSys - BSDF Data,csv
\_»3 Samples I%Eample GlzSys - Diffusing Shade.csv
My Recent S| amm Clear.csy B sample GlzSys - Exterior Yenetian 4, 45 degress.csv
Documents 3l 3mm Low-2 air.csw l%]Sample Glz5ys -- Integral Wenetian A, 45 degrees.csv
= 2l Clear -- Diffusing Glass Laver.csy I%Sample Glz5ys -- Interior Yenetian A, 45 degrees. csy
a| Clear with Diffusing Glass Layer.csv @Sample Glz5ys -- WINDAT Yenetian Spectral Data Exterior.csy
Dreskbop Aaldefault. csv IgSample GlzSys,cev
a|diff shade system.csv I@Single Clear,csw
2| Double Clear &ir sy B Triple Clear.csv

£

SalDouble Clear Exterior Venetian, 20 deg.csy

My Cocuments

Za]Double Clear with Argon.csw
25| Double Clear, Exterior Yenetian, 20 deg.csv
S Double Low-g Air,csyv

S| Robin.csy

L I i
I File mame: I j Open I
My Metwark
Places Files of type: IDesigns (*.csv) j Cancel |
4

Figure 2-15. Open the CSV file that has the same name as the glazing system modeled.

This file will be loaded into the spreadsheet and the results will be displayed as shown below.

B3 Microsoft Excel - WeMatrixReader v6.0.3.xls
E] Fle Edit View [Insert Format  Tools Data  Window Help  Adobe PDF

Loi %‘B b @ Securty.. | 2 3B & (ﬁB & snaglt |21 | window M - | i B Arial -9 <~ |B I U $ %
: = - Al Z| |0 . =
DEHRSSRIVE| S B@R-F(9-0- /8= 23 @ -0f
W23 b Fe (I0=vertical, 180=horizontal facing up)
al s Telol e [T F [ 6 T 0 [ 1 T 0 T w [0 T W T W [ ol F [ al ® [ 8 7] 0 v [ w [ ¥ [ ¥ ]
1
2 | Glazing System D:[10 Windowy B Matrix Reader
3 Mame: |Sample GIzSys -- Integral Yenetian &, 45 degrees Load Windows Data ‘ersion 8.0.3
4 Commert: 1-Aug-08
| 5|
e Pty
|7
g Hemispheric Solar Front Transmittance
= 30 ic Solar Front Transmi vs Profile Angle Hourly Hemi ie Solar Front Tr
]
{ = 1
10 09
" 0g
g N
12 0 g o7
E o
13 £ H
E Eus /
14 g AN
F 04
15 = Fi
16 g 7 N\
el Sz
ALS o | A
15 - F o
19 Azimuth -0 7 B0 45 300 -5 0 15 W45 6D T8 90
20 Profile Angle
21
22 Input Angle: Window Orisntation 150]  Window Tit a0 Latttude 38
23 Azimuth ::’ Directional Solar Front Transmittance [0=Marth, 90=East, 180=South, 2F0=West)  |[30=venical 180=horizantal facing up)
24 Atitucle j a0
25 Hemispheri 0
2% 0.3608 o
[ % O 25E-03-3.3E-03
|27 3 QT w  |DME0RISE0T
28 3 0.3445 o i |0 2FE03-2IE03
2 Rosck | 04778 ImE= = " Z|o24E327E03
0 &0 20E-03-24E-0
30 m Tfront 04107 ) Z| L 1oe 0z 208 03
|31 o Thiack 04150 i i 30 |mizega1eE02
32 = |Riront 03821 h P 50 [m7sE0s-12E03
33 Rback 01150 o L [mIsEOETEERY
34 m 0.0E00-3 5E-04
35 -850
E [ g € 8 ®
37 Azimuth
3
38
40|
|41
|42
| 43 |
44
E=
|46
|47 |
W 4 » W[\Main {Basis { Basis Defintions / Graphdata fData { DataMap £ DirectionalHemispheric £ Profle £ Althzm £ AnnualData £ 5|4 | 1|
Ready UM
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2.4. Import the Glazing System into THERM 2. Quick Start

Figure 2-16. The W6MatrixReader will display the results from the opened file.

2.4. Import the Glazing System into THERM

THERM can interpret WINDOW glazing systems with shading devices. THERM will display the shading
device as a representative rectangle that is part of the glazing system.

The steps for importing a glazing system into THERM from a WINDOW 5 database are as follows:

A

A

> >

Start the THERM program, and open the file in the WINDOW Samples directory called “sample-sill-
NoGlazing.thm”.
Go to the Libraries menu, and click on the Glazing Systems option

Libraries
Seft Material F4
Set Boundary Condition FE
IMaterial Library shift-F4
Boundary Condition Library Shift-FS
Gas Library Shift-F&

Select Material/Boundary. Condition

Glazing Systems

UFactar Marmes

Greate Link
Hemove Link

Figure 2-17. In THERM, go to the Libraries menu, Glazing Systems option
to import the WINDOW glazing system.
The Glazing Systems dialog box will appear.
Use the Browse button to select the correct WINDOW database, in this case “W6.mdb”, and select the
appropriate glazing system from the pulldown list, in this case #16, “Double Clear Exterior Venetian,
-45 deg” and click the Import button.
x|

|Cr M amme:
Glazing System I 16 Double Clear Interior Venetij

# Layers |2
Ucent ID.42 Btuh-ft2-F |
.cen =l 4 Cloze
Thickness I‘I 020 inches

Shading lavers: Interior

WINDDW Glazing Systerm Libray————————
C:\Program FileghLBML\WINDOWES Erowse |
Window & D atabaze

Figure 2-18. The Glazing System dialog box for importing a WINDOW glazing system into THERM.
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2.4. Import the Glazing System into THERM 2. Quick Start

A The Insert Glazing System dialog box will appear. All the normal input values should be applied,
and in addition, there are two new fields, Site line to interior shade edge and Site line to exterior
shade edge. In this case, the venetian blind is an exterior blind, so input a value for Site line to
exterior shade edge, such as 6 mm.

Insert Glazing System

T— [ o
s o caes |
ooo
11125
11125

35
Input a value for Site

line to interior
shade edge, in this
example, “6” mm.

Fiberglasz [FE Resin)

Use exizting BC from library [select below) |— |lge convection plus enclosure radiation |—
MFRC 100-2001 Exterior A =]

Figure 2-19. The Insert Glazing System dialog box which specifies input parameters about the glazing system.
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2.4. Import the Glazing System into THERM 2. Quick Start

A The glazing system will be imported into the THERM file, with a hatched rectangle on the outside of
the glazing system to represent the exterior venetian blind. The hatch marks are not intended to show
the angle or spacing of the venetian blind. The bottom of the blind is the specified distance from the
sight line, in this case, 6 mm.

e ML
,!E‘E\\e Edit  View Draw Lbraries Options Calculation  Window Help = x|
DS E[Los fa-]rLad s o5 |Fe k| B

Bl

<4—— Rectangle
representing the
exterior venetian blind
associated with the
glazing system.

Site line to
exterior shade |
edge, in this case

6 mm.

L] | _’l;l

[y 1126, 40.8 |dx,dy 326, 33,7 llen 46,6 [step 10.0 [om |
|Ready 5l I [ [um

Figure 2-20. The THERM file with the glazing system and venetian blind imported.

A Because there is a6 mm segment of the glazing system that does not have the venetian blind on the
interior, that segment of the boundary conditions will be defined separately. Therefore it is necessary
to insert a point on the glazing system which will then generate a separate segment in the boundary
conditions.
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2.4. Import the Glazing System into THERM 2. Quick Start

A In Options/Preferences, Drawing Options tab, check the “Allow Editing of IG polygons”.
A Click on the exterior glass layer and insert a point 6 mm up from the sight line.

\ Insert a point in the exterior

glass layer where the bottom of
the shading system projects

onto the glazing system. In this
case, that point is 6 mm above
the siaht line.

Figure 2-21. Insert a point in the glass layer where the bottom of the venetian blind intersects the glass.

A Generate the Boundary Conditions

A In THERM, the Boundary Condition Type dialog box has an additional input at the bottom, to
specify a Shading system modifier, which comes with the glazing system from WINDOW. In
general, the program should default this modifier to the glazing system that has the shading device.
If not, the glazing system with the shading device can be selected from the pulldown list. In this
example, the glazing system is “Glazing System ID: 16”. This boundary condition should be applied
to the exterior glass layer where the venetian blind is next to it, but not to the 6 mm below the
venetian blind and the sight line, which should have Shading system modifier set to “None”.

Boundary Condition Ty¥pe

sample-sill. D ouble Clear Interior Yenetian, -4 =

[210 ¢ Hefess
[Autorclosue
==

Boundary
Condition Librar
Q-Fact_or Surface
Library Shading system modifier,

WhIC.h is assoma_ted with the
glazing system, is added to the

| Boundary Condition Type. This

is used to model the effect of

interior and exterior shading
devices in THERM.

Figure 2-22. Set the Shading system modifier to the glazing system with the shading device.
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2. Quick Start

2.4. Import the Glazing System into THERM

Irdice [Ghazing System 10161 =]

e [

[rews s om0 1]

Figure 2-23. Set the Shading system modifier appropriately for each boundary condition segment.
A savethe file, simulate it, and then make similar files for the head and jambs.

2-15

WINDOW.1 / THERM.1 Research Version SEPTEMBER 2006



2.5. Import the THERM files into the WINDOW Frame Library

2. Quick Start

2.5. Import the THERM files into the WINDOW Frame Library

When all the frame cross sections have been modeled, they can be imported into the WINDOW Frame
Library in the normal fashion. The figure below shows the THERM sample frames included in the default
W6.mdb file, imported into the WINDOW Frame Library.

fi Frame Library {C:'Program Files"LBNL WINDOWG' w6.mdb} I | m]
File Edit Libraries Record Tools Wiew Help
DeE|sE=RE(E: 4> v B2 e0; [O%F7 (%2
: = Frame: Library [:4Program FileghLB M LSWIMDOWEYWwE. mdb) 1=
Detailed View |
I D
New | wimk | wWimk mm mm
= | 1 Alwbeak ASHRAE M4 5.680 MM Class] M/, 572 0490
4| 2 Alfush ASHRAE M/i& 3970 N Class] N2, 572 0490 -
Delete | | 3 wond ASHRAE M4 2270 M/ Class? M/, B398 090 -
Find | 2 v ASHRAE M/i& 1.700 N Class] N2, E38 090 -
[om =] | 5 samplesilTHM Them il 2019 2452 N 259 29 o5
|— | & samplejamb.THM Therm  Sil 208 2482 M4 59 429 050 -
| 7 sample-head THM Therm il 2.257 000 MeA %59 429 050 -
Aot | T npicheodimoioVentond 45THM | Them  Hesd 2081 2085 A x3 23 o0 [
17 remani el | 9 samplejambinterion/entiand-45.THM Therm il 2075 2081 M 259 429 030 -
—— | : 10 sample-silntenion/ entians-45 THM Therm  Sil 2076 2081 N 259 429 030 -
11 sample-headintegral/entiand-d5.THM | Tham Sl 2.036 2867 Mt %59 429 030 -
_Emot | 1 samplopombintegeeniont 45THY | Them il 2043 2871 N x3 423 o030 [
Beport | | 13 sample-sitintegralventiant-45.THM Therm Sl 2.049 2871 Mt %59 429 030 -
Print | | 14 samplehead-esterioiventiant-45.THM Therm  Sil 2021 2242 N/ 2549 429 .30 - L
= | 15 samplejambEsteriof/entiand-45THM | Them Sl 2014 2238 Mia 59 429 030 -
| 15 samplesilExterionventians-45.THM Therm Sl 2015 2238 MAA 259 429 030 -
Therm |

Far Help, press F1

[
Mode: NFRC 5T [ oM [ 7

Figure 2-24. Import the THERM files into the WINDOW Frame Library.
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2.6. Create a Window 2. Quick Start

2.6. Create a Window

The steps to create a whole window with a shading system is the same as creating a normal window.

i Window Library (C:"Program FilesLBNL} WINDOWG ' w6.mdb) - |EI|5|

File Edit Libraries Record Tools Wew Help

NEH s RBE B car B @0 O# 7% 28
List ID #[4 ~|

Cale [F3) Marme | 5ample Venetian A 45 I~ Selectthe THERM files from the
" Mode |NFHC -[ | Frame Library that were modeled
- . ! R
with the shading systems, in this
IP't fi d,NFlvl» i : 15, 1INt
Copy T_ype e (ined) J case, the exterior venetian blind
Dol il 200 o example files.
e Height | 1500 mm

Save Area | 1.800 m2 | | |

Repot T [ ) Select the glazing system with the
Enwiranmental Candtians shading system, in this case, the
|NFRC 100-2001 [ exterior venetian blind example.

A

Jddiads

Dividers

=
=
o
&
=
]
[
i

INormaI 'I

— Total Window Results - - —
| Click on a component to display characteristigs below |

U-factor | 1.631 W/m2-K /
cnae [ 0za9 — Glazing System [ 4
: Detail... Mame ISampIe Glz5ys - Exterior Venetiarj b |

T [oi70
D I 1 Llc:enterl 1.417 wima-K
R[4 Detdl| | e[ 3 sc[ 03z

Areal 1.271 m2 SHGC | 0.283
Edge areal 0.305 m2 Vtcl 0194 b

=
4 | »

For Help, press F1 Mode: MFRC ﬁ LM i

Figure 2-25. To create a whole window in WINDOW, go to the Window Library and reference the glazing system and frame cross
sections that have the shading systems associated with them.
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